The rising trend of breast cancer both in developed and developing countries is a real threat challenging all efforts to screening, prevention and treatment aspects to reduce its impact. In spite of modern preventive strategies, the upward trend of breast cancer has become a matter of great concern in both developed and developing countries. Chittaranjan National Cancer Institute is a premier regional cancer institute in eastern region of India catering to a large number of cancer patients every year. A pilot case control study of fifty breast cancer patients and 100 matched controls was conducted during 2013 to evaluate the effects of habitual factors like working in night shift, not having adequate sleep, and not sleeping in total darkness on breast cancer of women. The study revealed that not sleeping in total darkness was associated with higher odds of outcome of breast cancer of women. This positive correlation can play a vital role in formulation of preventive strategies through life style modification.
Introduction
shows that in 2010. 206,966 women and 2,039 men in the United States were diagnosed with breast cancer and 40,996 women and 439 men in the United States died from breast cancer. Incidence counts cover about 97% of the U.S. population; death counts cover about 100% of the U.S. population. Farley et al. (2010) find cancer of the breast in women is a major health burden worldwide. It is the most common cause of cancer among women in both high-resource and low-resource settings, and is responsible for over one million of the estimated 10 million neoplasm diagnosed worldwide each year in both sexes. It is also the primary cause of cancer death among women globally, responsible for about 375,000 deaths in the year 2000. Ferlay et al. (2010) showed that in 2008 in 40 European countries, the most common cancers were colorectal cancers (13.6% of the total) followed by breast cancer (13.1%), lung cancer (12.2%).The most common causes of death from cancer were lung cancer (19.9% of the total), colorectal cancer (12.3%), breast cancer (7.5%) Up-to-date statistics on cancer occurrence and outcome are essential for the planning and evaluation of programmes for cancer control.
Three-year Report of Population Based Cancer Registries (2009 Registries ( -2011 Nandakumar et al. (2010) showed that in the year 2007, there have been an estimated 82,000 new cases of cancer breast in India. The data collected over the years from five urban population based cancer registries namely Bangalore, Bhopal, Chennai, Delhi and Mumbai, under National Cancer Registry Programme (NCRP) have shown a statistical rising trend in the incidence rate of breast cancer. In hospital-based cancer registries, cancer of the breast is the leading site of cancer in Mumbai and Thiruvananthapuram, second leading site in Bangalore, Dibrugarh and Chennai. Rajesh Dikshit et al. (2012) showed that for women aged 30-69 years, one of the three most common fatal cancers was breast cancer-10% (19,900).
In past many case control and cohort studies were undertaken to find out risk factors of breast cancer of which some were related with life style modification. A case control study by Datta and Jaydip Biswas (2009) related the different factors associated with breast cancer in Eastern India. Higher risk was found to be associated with higher standard of living, higher consumption of deep fried food, higher BMI, higher per capita protein and fat consumption per week. Kruk and Marchlewicz (2013) showed in a CaseControl study that a diet characterized by a high consumption of animal fat is associated with a higher breast cancer risk in sedentary women, while consumption of plant fat products may reduce risk in the same group. Shamsi et al. (2013) in a Case-Control study in Karachi, Pakistan showed that positive family history of breast cancer, single marital status, older age at menopause were risk factor for breast cancer. Jiang et al. (2013) Li et al. (2010) in Connecticut with a total of 363 incident breast cancer cases and 356 age frequency-matched controls using a standardized, structured questionnaire to obtain information on sleeping patterns and bedroom light environment. It showed non-significantly increased risk of breast cancer among postmenopausal women for those keeping lights on while sleeping (OR=1.4, 95%CI 0.7, 2.7), those who reported mainly sleeping in the daytime (OR=1.4, 95%CI 0.5, 4.3), and those not drawing the curtains/window shades while sleeping at night .(OR=1.2, 95%CI 0.8, 1.9) In order to reduce the incidence of breast Cancer in this region, it was therefore of interest to investigate the specific risk factors related to life style. The objective of the present study, therefore, is to identify and wherever possible, quantify the important modifiable risk factors attributable to breast cancers. The study is the first of its kind where an attempt has been made to correlate sleep pattern and shift work with Breast cancer in Eastern India.
Materials and Methods
A pilot Case Control study was conducted in Chittaranjan National Cancer Institute, Kolkata, India during the period 2013 to evaluate the effects of multiple explanatory factors on a binary outcome variable, i.e., effects of habitual factors like working in night shift, not having adequate sleep, not sleeping in total darkness on breast cancer of women.
Fifty indoor female breast cancer patients treated in this Institute were taken as cases and hundred matched controls were selected from women attending Cancer Screening Department of the Institute. Information was collected from both the groups by direct interview method using a well designed questionnaire about the different parameters along with special emphasis on parameters i.e. working in night shift, not having adequate sleep and not sleeping in total darkness.
Odds eatios (OR) was calculated for assessing the risks associated factors under consideration fitting the logistic regression. For this purpose, Software R was used. When a logistic regression is calculated, the regression coefficients are the estimated increases in the log odds of the outcome per unit increase in the value of the exposure of the factors. In other words, the exponential function of the regression coefficients are the odds ratio associated with a one-unit increase in the exposure of the factor. The odds ratio is used to determine whether a particular exposure is a risk factor for a particular outcome, and to compare the magnitude of various risk factors for that outcome. The 95% confidence interval (CI) is used to estimate the precision of the OR. A large CI indicates a low level of precision of the OR, whereas a small CI indicates a higher precision of the OR. The interpretation of OR is given below.
Three factors were considered in this study, namely, having adequate sleep, not sleeping in total darkness and working at night shift. It is defined that adequate sleep means duration of sleep is more than 6 hours
Results
In this case-control study, the objective is to evaluate the effects of multiple explanatory factors on a binary outcome variable, i.e., effects of habitual factors like working in night shift, not having adequate sleep, not sleeping in total darkness on breast cancer of women. Here, 50 cases and 100 control (1:2 matched controls), matched by age, obesity factors and food habits were taken. Table 1, Table 2 and Table 3 give the matching figures.
Three factors were considered in this study, namely, having adequate sleep, not sleeping in total darkness and working at night shift. It is defined that adequate sleep means duration of sleep is more than 6 hours.
Table1 shows that 80% of cases did not get adequate sleep, whereas that percentage in controls is 55%. Also, it is found that not getting adequate sleep is highly associated with causation of the disease (chi-square 6.92, p-value 0.004) and only 48% cases slept in total darkness while it was 82% in controls. 52% of cases were found not to sleep in darkness vis-à-vis 18% controls. It shows that not sleeping in darkness is another significant factor (chi-square 18.589, p-value 0.000. It shows that 18% were night shift workers among cases whereas 8% were night shift workers among controls. It reveals association of breast cancer with night shift working is marginally significant (chi-square 3.17, p-value 0.099).
Odds ratios for different factors are presented in Table  2 . It reveals that odds ratio for not sufficient sleep is 2.832 (95%CI: 0.787-10.196). Also, that for not sleeping in darkness is 4.257 (95%CI: 1.275-14.225). Finally, for working at night shift the odds ratio is found to be 1.509 with 95%CI 0.267-8.516.
So from analysis, it can be clearly said that exposures Association of Breast Cancer with Sleep Pattern -A Pilot Case Control Study in a Regional Cancer Centre in South Asia
to working in night shift, not having adequate sleep, not sleeping in total darkness are associated with higher odds of outcome of breast cancer of women.
Discussion
Chittaranjan National Cancer Institute (CNCI) in Kolkata is serving as a premier Regional Cancer Centre (RCC) for the Eastern Region of the Country. The hospital was formally inaugurated by Prof. Madam J. Curie in January 2, 1950 and named after Desbandhu Chittaranjan Das in acknowledgement of his enormous support.
The results of the pilot study are consistent with various studies done by different study groups. The results from this study suggest a potential increased risk of breast cancer associated with domestic exposure to light at night. Brzezinski (1997) showed that melatonin is synthesized and secreted by the pineal gland in the brain and plays a key role in controlling the body's circadian rhythm. Sanchez-Barcelo et al. (2005) showed darkness stimulates the release of melatonin and light suppresses its activity. Normal melatonin cycles are disrupted by exposure to excessive light in the evening. According to the circadian disruption hypothesis, factors in the environment (e.g. light at night) that might disrupt the endogenous circadian rhythm and that suppress nocturnal melatonin production may increase the risk of breast cancer. The favoured hypothesis is that melatonin influences breast cancer risk via its effect on oestrogen signalling.
To date, no study of breast cancer and light at night has used measures based on sleep habits or bedroom lighting environment as estimates of exposure to light at night. Our findings are consistent with results obtained from study done by Hansen. (2001) and Rafnsson et al. (2001) showing a relationship between the risk of breast cancer and shiftwork.
Our study report supports other such studies in this field regarding night shift workers having greater chance of breast cancer. Schernhammer et al. (2001) and Davis et al. (2001) showed that disruption of diurnal sleepwakefulness rhythms, especially through night-time shift work, was associated with higher subsequent breast cancer incidence. Studies by Parkin (2011) and Slack et al. (2012) showed that an estimated 4-5% of female breast cancers in the UK are linked to shift work. Jia et al. (2013) , Kolstad (2008) and Wang et al (2013) underwent studies that explain the link between shift work and breast cancer risk, but confounding by other lifestyle factors such as tobacco use, BMI and physical activity is possible. The findings also support our study result.
Some studies based on Sleeping in darkness or in light are also consistent with our findings. A case-control study by Davis et al. (2001) reported a non-significant 40% greater risk of breast cancer (OR=1.4, 95%CI 0.8, 2.6) for women who reported the highest ambient light level in the bedroom than those who reported total darkness in the bedroom while sleeping Another study by O'Leary et al. (2006) reported a significant 65% increased risk (OR=1.65, 95%CI 1.02, 2.69) of breast cancer among women who frequently turned on lights at night during sleeping hours.
An increased risk of breast cancer associated with exposure to light at night is supported by experimental studies suggesting that electric LAN could suppress the normal nocturnal rise in melatonin, which could in turn increase circulating estrogen levels or inhibit tumor antiproliferative mechanisms and thus possibly increase breast cancer risk.Studies by Davis et al. (2001) , O'Leary et al. (2006) , are in favour of this fact.
The association of breast cancer with duration of sleep has been found in some studies supporting our findings. McElroy et al. (2006) conducted a multistate populationbased case-control study of 4,033 women with invasive breast cancer and 5,314 community women without breast cancer in which we inquired about women's sleep habits in the recent past and during adult lifetime suggesting that decreasing sleep duration is modestly associated with an increased breast cancer risk in a large population-based case-control study. Long duration of sleep is associated with reduced risk of breast cancer. Anna et al. (2008) observed a prospective, populationbased cohort of the Singapore Chinese Health Study and excluded from the study women with <2 years of follow-up related to change in sleep pattern among breast cancer cases close to the time of diagnosis. Five hundred and twenty-five incident cases of breast cancer were identified among the remaining 33528 women after 11 years of follow-up. Result showed that among women postmenopausal at baseline, breast cancer risk decreased with increasing sleep duration (P trend=0.047.The study conclusion shows that sleep duration may influence breast cancer risk, possibly via its effect on melatonin levels.
The light-at-night (LAN) theory states that the introduction and increasing use of electricity to light the night accounts for some of the international differences in risk of breast cancer, and for a portion of the rising risk worldwide. The postulated biological mechanism was that electric LAN would lower melatonin production by the pineal gland, and that this suppression of melatonin might then lead to increased breast cancer risk by leading to increased oestrogen production. Studies by Stevens RG (1987 ), Stevens RG(2007 and Schernhammer ES(2009) support this view. Exposure to light at night is associated with higher levels of sex hormones, because it disturbs the circadian system, which suppresses melatonin production, and melatonin is thought to reduce circulating oestrogen. Cohen et al. (1978) proposed that reduced production of the hormone melatonin might increase the risk of breast cancer and citing "environmental lighting" as a possible causal factor. Blask et al. (2005) at the National Cancer Institute (NCI) and National Institute of Environmental Health Sciences conducted a study in 2005 that suggests that artificial light during the night can be a factor for breast cancer by disrupting melatonin levels.
In conclusion, the present study analysis reveals that exposures to working in night shift, not having adequate sleep, not sleeping in total darkness are associated with higher odds of outcome of breast cancer of women. This also points out the importance of life style modification to prevent breast cancer. Breast Cancer occurs a decade earlier in Indian Women as compared with the women of developed countries and is a leading cause of mortality in developing countries like India so raising awareness about the screening procedure and treatment of Breast cancer can help to reduce mortality. This also points out the importance of life style modification to prevent breast cancer. A future study with a large study group can throw more light in this aspect.
